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AMENDMENT NO. 2 AUGUST 1978 

TO 

IS : 6133 (Part I) 91971 SPEGIFieATTGN FOR 

PIEZtirELECTRIC^ILTERS FOR USE IN 

TELECOM0V1UNICATION AND 

MEASURINGlQUIPMENT 

PART I GENERAL REQUIREMENTS AND TESTS 

Alterations 

( Page ^clause 4.1, lines I and! ) — Substitute 'IS : '8271-1976*' . j/or 
'IS: 2916 (Part I)-1969t'. 

(Bage^i foot-note with 't' mark ) — Substitute '-the ■■'following for-ftne 

existing foot-note: 

'^Specification for general requirements and tests for quartz crystal units used 
for frequency control and selection.* 
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AMENDMENT NO, 1 JULY 1977 

TO 
IS : 6133 ( Part I )-1971 SPECIFICATION FOR 

PIEZO-ELECTRIC FILTERS FOR USE IN 
TELECOMMUNICATION AND MEASURING 

EQUIPMENT 
PART I GENERAL REQUIREMENTS AND TESTS 

Alterations 

( Page 4, clause 6 ) — Substitute the foUowing matter for the existing 
clause: 

'6. MARKING 

6.1 Each piezoelectric filter unit shall have the following; information clearly 
and indelibly marked on it: 

a) Reference frequency, 

b) Type designation, 

c) Characteristics, and 

d) Ultimate attenuation. 

6.1.1 In addition to 6.1, the following information, necessary to obtain a 
complete description of the filter, may be marked either on the piezo-electric 
filter unit or on the carton containing the units: 

a) Diagram of pin connections, 

b) Manufacturer's name or trade-mark, 

c) Batch number of serial number, and 

d) Country of origin. 

6.2 A suitable code for marking the information contained in 6.1 and 6.1.1 
on the piezo-electric filter units to provide complete definition of the unit is 
given in Appendix B. 

6.3 The piezo-electric filter unit or its carton may also be marked with the 
ISI Certification Mark. 

Note — The use of the ISI Certification Mark is .governed by the provisions of 
the Indian Standards Institution ( Certification Marks) Act and the Rules and Regu- 
lations made thereunder. The ISI Mark on products covered by an Indian Standard 
conveys the assurance that they have been produced to comply with the requirements 
of that standard under a well-defined system of inspection, testing' and quality' 
control which is devised and supervised by ISI and operated by the producer. ISI 
marked products are also continuously checked by ISI for conformity to that standard 
as a further, safeguard.. Details of conditions, under which a licence for the use of the 
ISI Certification Mark may be granted to manufacturers or * processors, may , be 
obtained from the Indian Standards Institution. 

Price Rs l* 50 ■ I 



( Page x 4, clause 7.1.1, line 4 ) — Substitute ' piezo-electric filters ' for 
' crystal filters \ 

Addenda 

( Page 6, clause 7.3.1.3, Note 2 ) - — Add the following new Note after 

Note 2: 

' Note 3 — Should the product be measured and test conditions be such that the 
voltage measured across the load Rl be greater than the maximum voltage which 
can be set across Ro, it may be necessary to employ an impedance matching trans- 
former as a part of the measuring circuit to overcome this condition. * 

{Page 15, Appendix A) — Add the following new Appendix after 
Appendix A: 

'APPENDIX B 

( Clause 6.2 ) 

CODE FOR MARKING ON CRYSTAL FILTER UNITS 

B-0. GENERAL 

B-0.1 The following shall be marked in the order indicated preferably one 
below the other ( see B-5 ) : 

a) Reference frequency, 

b) Type designation, 

c) Characteristics, and 

d) Ultimate attenuation. 

B-l. REFERENCE FREQUENCY 

B-l.l Reference frequency shall be marked in MHz or kHz as is convenient. 

Example — 107 MHz, 60 kHz, etc. 

Note — In case of band pass filter the reference frequency will be the centre 
frequency for most cases except for single side band filters. In the single side band 
niters, the carrier frequency is used as reference. 

B-2. TYPE DESIGNATION 

B-2.1 The type designation of the unit shall be indicated by a two letter 
code for the outlines (see Table 1 of IS : 4570-1968* ) followed by a two 
digit number which refers to the relevant detail specification of the filter 
unit. The two items are separated by a hyphen. 

Example — AA-05 



♦Specification for crystal holders. 



B-3\ CHARACTERISTICS 

B-3.1 Characteristics shall be represented by code described below. 

B-3.1.1 A single or two letter code shall be used to indicate the type of 
operation such as. Band pass, High pass, Low pass. Band stop, Comb, etc. 
These various types of operations shall be modified as below: 

BP — Band pass 
HP— High pass 
LP — Low pass 
BS — Band stop 
C —Comb 

B-3.1.2 The single or two letter code will be followed by a digit such as 
" 3 ' or ' 6 ' to indicate the attenuation level at which the bandwidth is 
specified. 

B-3.1.3 This digit will be followed by a letter to indicate the unit of the 
bandwidth. The letters will be: 

M — standing for MHz 
K — standing for kHz 
E — standing for Hz 

B-3.1.4 This letter will be followed by a number which indicates the 
bandwidth in kHz at the attenuation level ( see B-3.1.2). This number 
may be of a single digit, two digits or two digits with a decimal. 

Example — 6 3 18 and 2 "7. 

B-3.1.5 Examples of code for characteristics: 

a) BP 6 K 36 — Band pass filter with 36 kHz bandwidth at 6 dB 

attenuation. 

b) HP 3 K 27 — High pass filter with 27 kHz bandwidth at 3 dB 

attenuation. 

c) LP 3 K 2-7 — Low pass filter with 2*7 kHz bandwidth at 3 dB 

attenuation. 

B-4. ULTIMATE ATTENUATION 

B-4.1 Ultimate attenuation shall be indicated by a two or three digit number 
as suitable. 

Example — 80 or 100, where 80 means 80 dB and 100 means 100 dB. 



B-5. COMPLETE MARKING CODE 

B-S.l The entire marking code will appear thus: 

107 MHz 
AA-05 
BP6K36 
80 

The 4 lines may be marked in 4 lines one below the other if space 
permits or on suitable locations of the filter can, in case space does not 
permit. 

B-6. ADDITIONAL MARKINGS 

B-6.1 Diagram of Pin Connections — The diagram of pin connections 
shall be provided using appropriate graphical symbols. 

B-6.2 Manufacturer's Name or Trade-Mark — The manufacturer shall 
suitably indicate the manufacturer's name or trade-mark. 

B-6.3 Batch Number or Serial Number — The manufacturer shall 
suitably indicate the batch number or the serial number of the piezo-electric 
filter unit. ' 



(LTDC 12) 
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IS : 6133 ( Part I )- 1971 

Indian Standard 

SPECIFICATION FOR PIEZO-ELECTRIC 

FILTERS FOR USE IN TELECOMMUNICATION 

AND MEASURING EQUIPMENT 

PART I GENERAL REQUIREMENTS AND TESTS 
0. FOREWORD 

0.1 This Indian Standard ( Part I ) was adopted by the Indian Standards 
Institution on 31 May 1971, after the draft finalized by the Piezo-Electric 
and Magnetic Materials Sectional Committee had been approved by the 
Electrotechnical Division Council. 

0.2 This standard ( Part I ) deals with general requirements and methods 
of test applicable to all types of piezo-electric filters for use in telecommuni- 
cation and measuring equipment. 

0.2.1 The applicability of the tests to each type of piezo-electric filters 
and the specific requirements for each test will be stated in the relevant 
specification for that type; should, however, any deviation exist between the 
provisions of this standard and those of the relevant individual specification, 
the provision of the latter shall prevail. 

0.3 The object of this standard is to specify uniform requirements and 
conditions for assessing the electrical, mechanical and climatic properties of 
piezo-electric filters, to describe test methods and to give recommendations 
for standard values. 

0.4 The standard requires reference to IS : 589 - 1961* so far as the details 
of the climatic and mechanical testing procedures are concerned, only the 
relevant degrees of severities and the performance requirements have been 
specified in this standard, 

0.5 In preparing this standard assistance has been derived from the follow- 
ing documents: 

I EC Doc : 49 ( Central Office ) 49 Draft-Recommendation for piezo- 
electric niters for use in telecommunication and measuring 
equipment. Section One: General information and standard 
values. International Electrotechnical Commission. 

IEC Doc : 49 ( Central Office ) 50 Draft-Recommendation for piezo- 
electric filters for use in telecommunication and measuring 
equipment. Section Two: Test conditions. International 
Electrotechnical Commission. 



*Basic climatic and mechanical durability tests for electronic components ( revised ) . 
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0.6 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, express- 
ing the result of a test, shall be rounded off in accordance with 
IS: 2 -1960*. The number of significant places retained in the rounded 
off value should be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard ( Part I ) deals with the general requirements and 
methods of test relating to piezo-electric filters for use in telecommunication 
and measuring equipment. 

2. TERMINOLOGY 

2.0 For the purpose of this standard, the terms and definitions given in 
IS : 1885 ( Part... )f shall apply in addition to those given below. 

2.1 Type — A type comprises of piezo-electric filters having similar design 
features, manufactured by the same techniques and falling within the 
manufacturers' usual range of ratings for the device. 

2.2 Type Tests — Tests carried out to prove conformity with the require- 
ments of this standard. These are intended to check the general qualities 
and design of a given type of piezo-electric filters. 

2.3 Acceptance Tests — Tests carried out on samples selected from a lot 
for the purpose of verifying the acceptability of the lot. 

2.3.1 Lot — All piezo-electric filters of the same type, category and 
rating, manufactured by the same factory, during the same period, using 
the same process and materials. 

2.4 Routine Tests — Tests carried out on each piezo-electric filter to 
check the requirements which are likely to vary during production. 

3. STANDARDS VALUES AND TOLERANCES — Under 
consideration. 

4. STANDARD OPERATING TEMPERATURE RANGE 

4.1 The operating temperature range shall be as given in 5.1 of IS : 2916 
(Part I) -1969$. 

5. WORKMANSHIP 

5.1 The filters shall be manufactured in accordance with good engineering 
practice. 

♦Rules for rounding off numerical values ( revised ) . 

fElectrotechnical,vocabulary: Part... Piezo-electric filters (under preparation). 
JQuartz crystal units used in oscillators : Part I General requirements and tests. 
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5.2 Unless otherwise specified, the filters with metal holders shall have 
earthing facilities for the holders. 

6. MARKING 

6.1 Each filter crystal unit shall have the following information clearly and 
indelibly marked on it : 

a) Manufacturer's type designation and /or code number, 

b) Reference frequency, and 

c) Country of origin. 

Note — In case of band pass filter the reference frequency will be the centre 
frequency for most cases except for single side band filters. In the single side band 
filters the carrier frequency is used as reference. 

6.2 In addition to 6.1 above, the following information, necessary to 
obtain a complete definition of filter, may be marked either on the filter 
crystal unit or on the carton containing the units: 

a) Pass/stop band-width, 

b) Diagram of pin connections, and 

c) Batch number or serial number. 

6.2.1 The filter crystal unit or its carton may also be marked with the 
ISI Certification Mark. 

Notb — The use of the ISI Certification Mark is governed by the provisions of the 
Indian Standards Institution ( Certification Marks ) Act, and the Rules and Regulations 
made thereunder. Presence of this mark on products covered by an Indian Standard 
conveys the assurance tuat tucy nave uecn prouuecu to comply witu tiic requirements of 
that standard, under a well-defined system of inspection, testing and quality control 
during production. This system, which is devised and supervised by ISI and operated 
by the producer, has the further safeguard that the products as actually marketed are 
continuously checked by ISI for conformity to the standard. Details of conditions, 
under which a licence for the use of the ISI Certification Mark may be granted to 
manufacturers or processors, may be obtained from the Indian Standards Institution. ' 

7. TESTS 

7.1 Classification of Tests 

7.1.1 Type Tests — The procedure for type approval shall be as given 
in IS : 2612 - 1965*. The minimum number of samples for type tests shall 
be 24 of each type. The sequence of type tests shall be as given in 
Appendix A. The crystal filters which have been subjected to these type 
tests shall not be used in equipment or returned to bulk supply. 

Note — For special type of filters, the number of samples should be agreed to between 
the manufacturer and the customer. 



♦Recommendations for type approval and sampling procedures for electronic 
components. 
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7.1.2 Acceptance Test — The acceptance test shall be carried out on a 
limited number of samples which have passed the routine tests. The 
samples shall be selected in accordance with Appendix B of IS : 2612 - 1965*. 
Two groups of samples one for non-destructive tests ( Group A ) and the 
other for destructive tests ( Group B ) shall be selected and each group 
shall be subjected to the following tests in the order given below: 

Group A ( Non-destructive ) Group B ( Destructive ) 

Dimension ( 7.4.2 ) Bump ( 7.4.6 ) 

Electrical tests ( 7.3 ) Vibration ( 7.4.5 ) 

Robustness of termi- 
nations ( 7.4.4 ) 
Sealing ( 7.4.7 ) 
Climatic sequence 
(7.5.1) 

7.1.3 Routine Tests — The following, tests shall constitute routine tests 
and shall be carried out on each and every filter crystal unit: 

a) General examination ( 7.4.1 ), and 

b) Electrical tests (7.3). 

7.2 General Conditions for Tests 

7.2.1 Atmospheric Conditions for Testing — Unless otherwise specified, all 
the tests shall be carried out under standard atmospheric conditions 
specified in IS: 589-1 961 1- 

7.2.2 Preconditioning — Before measurements are made the filter crystal 
units shall be stored at the measuring temperature for a time sufficient 
to allow the entire unit to reach that temperature. The recovery period 
called for after conditioning is adequate for the purpose. 

7.2.3 Correction to be Applied — When the measurements are made at a 
temperature other than the standard temperature the results shall be 
corrected, where necessary, to the specified temperature. Ambient tem- 
perature during the measurement shall be stated in the test report. 

7.2.4 Precautions — During measurements the filter shall not be exposed 
to conditions likely to invalidate the measurement. 

7.2.5 Selection of Samples — The. samples for testing shall be so selected as 
to be representatives of each type, category and rating. 



♦Recommendation for type approval and sampling procedures for electronic 
components. , 

■f Basic climatic and mechanical durability tests for electronic components ( revistd), 

5 
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7.3 Electrical Tests 

7.3.1 Attenuation Measurement 

7.3.1.1 General conditions — The filters shall be mounted in a test jig, 
in which the stray coupling between input and output terminals is kept at 
a minimum by proper shielding and earthing. 

7.3.1.2 Principle of measurement — 'The filter with the specified terminal 
impedances is substituted by a calibrated attenuator which is adjusted to 
an equal output voltage. The transducer attenuation and the insertion 
attenuation may be calculated from the reading of the attenuator. 

7.3.1.3 Measuring circuit — The measuring circuit shall be as shown in 

Fig. 1. 

Note 1 — Commercially available filter test equipment may be used provided that 
correlation has been achieved. 

Note 2 — The temperature of the test jig during the measurement shall be within 
the temperature range of the filter to be tested. 

a) Signal generator — Within a range of ±10 percent of the frequency 
at which the signal generator is adjusted, the total output apart from that 
at the adjusted frequency shall be at least 80 dB below the main output. 
When measured at the detection element, the output at any harmonic 
of the frequency for which the signal generator is adjusted shall be at least 
60 dB below the output at the fundamental frequency. Harmonic 
suppression filters may be used if necessary. The output level shall pre- 
ferably be automatically controlled. 

b) Selective voltmeter — The sensitivity shall be such that, in conjunction 
with the signal generator used, it is possible to detect: 

1) a change of 0'05 dB in input level or 10 percent of the minimum 
attenuation to be measured. 

2) an output level u. corresponding with an adjustment of the 
attenuation equal to Amux + 10 dB, where A Max is the highest 
value of attenuation requirement in the stop band of the filter. 

The absolute value of the input impedance shall be not less than 
100 R L or 100 R > whichever is the greater. 

c) Filter test jig — Filters are often specified with termination impe- 
dances which include a reactive element in order to accommodate stray 
circuit reactances associated with the specific filter application. The re- 
actances are usually shunt capacitances associated with stray capacitance. 

In order to avoid complicating the transducer attenuation expression, 
it is convenient to assume resistive terminations in the test circuit 
by associating the reactive part of the required termination with the filter. 
For the narrow bandwidths of most filters, the resulting error is negligible. 
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The test jig shall be such that it satisfies the following test: 

1) connects a well-shielded resistor equal to R t to the plugs designed 
to contact the input terminals of the filter under test, 

2) connects a well-shielded resistor equal to Rl to the plugs designed 
to contact the output terminals of the filter under test, 

3) disconnects X L and X S) and 

4) measures the transducer attenuation of the jig which shall not be 
less than A Max + 10 dB, where A Max is the highest value of atten- 
uation requirement in the stop band of the filter. 
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Ul = voltage across the load 

Us = signal generator voltage 

U = voltage across R ( output voltage ) 

*4 X. = terminating impedance of attenuator ( fy = R ) 

p L Y = resistive portion of the terminating admittance 

y £ i= reactive portion of the terminating admittance 

Fig. 1 Circuit for the Measurement of Attenuation 

7.3.1.4 Method of measurement — Adjust the resistances Ri and R$ 
and the reactances X L and^ X s to the values specified in the relevant 
specification, 
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Adjust the output of the signal generator to a level lower than the 
maximum input level of the filter under test and adjust the frequency to 
one of the values specified in the relevant specification. 

Set the switch in position 1 and measure the output voltage Ul- 
Adjust the attenuator to give the same voltmeter reading (switch in 
position 2 ). 

7.3.1.5 Calculate the transducer attenuation and the insertion attenuation — 
These can be calculated from the following formula: 

R 

a t = a r + 101og ltt -^ 

ai = . r -201og 10 -^ + ^ 



2 R L 

where 

a t = transducer attenuation in decibels, 
a r = attenuator reading in decibels, and 
a t = insertion attenuation in decibels. 
Note — For R s = RL, ai = at. 
7.3.2 Phase Characteristic Measurement 

7.3.2.1 General conditions — The filter shall be mounted in a test jig, 
in which the stray coupling between input and output terminals is kept 
at a minimum by proper shielding and earthing. 

7.3.2.2 Principle of measurement — The phase between the source 
voltage and the output voltage is measured. This phase angle is equal to 
the insertion phase as well as to the transducer phase. 

7.3.2.3 Measuring circuit — The measuring circuit shall be as given in 
Fig. 2. 

Note 1 — Commercially available filter test equipment may be used as well 
provided that correlation has been achieved. 

Note 2 — The temperature of the test jig during the measurements shall be within 
the temperature range of the filter to be tested, 

a) Signal generator — The generator as prescribed in 7.3.1.3 may 
be used. 

b) Phase characteristic measuring equipment — The absolute value of the 
input impedance shall be not less than 100 R L . 

c) Filter test jig — The test jig as prescribed in 7.3.1.3 may be used. 

7.3.2.4 Method of measurement and calculation — Adjust the resistances 
R a and R L and the reactances X L and X s to the values specified in the 
relevant specification. Replace the filter by a straight connection 

& 
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PHASE MEASURING EQUIPMENT 




Jtj, = terminating impedance 

t/jr = voltage across the load 

Us = signal generator voltage 

R t = terminating impedance of an attenuator 

.M= resistive portion of the terminating admittance 
jy- 1 > = reactive portion of the terminating admittance 

Fig. 2 Circuit for the Measurement of Phase Characteristics 

between input and output plug and note the reading of the phase meter. 
Insert the filter in the test jig and note the phase meter again. The inser- 
tion phase is the difference between these two readings. 

7.3.3 Measurement of Transducer Attenuation and Phase Characteristics at 
Standard Atmospheric Conditions 

7.3.3.1 The filter shall be inserted in the test circuit of 7.3.1.3 and 

the attenuation shall be measured over the specified frequency range at the 
rated level of drive. 

7.3.3.2 The filter shall then be inserted in the test circuit of 7.3.2.3, 
and the phase characteristic shall be measured over the specified frequency 
range at the rated level of drive. 
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7.3.3.3 The attenuation and the phase characteristic shall be within 
the limits stated in the relevant specification. 

7.3.4 Measurement of Transducer Attenuation and Phase Characteristics at 
Nominal Load Impedances 

7.3.4.1 The filter shall be inserted in the test circuit of 7.3.1.3 with 
the terminating load impedances adjusted to the nominal values as given 
in the relevant specification. 

7.3.4.2 The filter shall then be inserted in the test circuit of 7.3.2.3 
with the terminating load impedances adjusted to the nominal values as 
given in the relevant specification. 

7.3.4.3 The attenuation and the phase characteristic shall be within 
the limits stated in the relevant specification. 

7.3.5 Measurement of Transducer Attenuation and Phase Characteristics at 
Minimum and Maximum Load Impedances 

7.3.5.1 The filter shall be inserted in the test circuit of 7.3.1.3 with 
the resistive and reactive components of the terminating impedances 
adjusted successively to its minimum and maximum impedance levels as 
given in the relevant specification. 

7.3.5.2 The filter shall then be inserted in the test circuit of 7.3.2.3 
with the resistive and reactive components of the temperating impedances 
adjusted successively to its minimum and maximum impedance levels as 
given in the relevant specification. 

7.3.5.3 The attenuation and the phase characteristic shall be within 
the limits stated in the relevant specification. 

7.3.6 Measurement of Transducer Attenuation and Phase Characteristics as a 
Function of Temperature 

7.3.6.1 The filter shall be inserted in the test circuit of 7.3.1.3 and 
the attenuation measured at the minimum and maximum temperatures 
of the specified temperature range at the rated level of drive and with 
nominal load impedance. 

7.3.6.2 The filter shall then be inserted in the test circuit of 7.3.2.3 
and the phase characteristic measured at the minimum and maximum 
temperatures of the specified temperature range at the rated level of drive 
and with nominal load impedance. 

7.3.6.3 The attenuation and the phase characteristic shall be within 
the limits stated in the relevant specification. 

7.3.7 Insulation Resistance 

7.3.7.1 The insulation resistance shall be measured with a dc 
voltage as specified in the relevant specification applied between the 
terminations connected together and the metal parts of the case, 

JO 
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7.3.7.2 The insulation resistance shall be not less than the value 
specified in the relevant specification. 

7.3.8 Voltage Proof ( High Voltage ) 

7.3.8.1 An alternating voltage of a specified value shall be applied 
consecutively for a period of 5 seconds between the terminations connected 
together and the metal parts of the case. 

7.3.8.2 The filter shall withstand the test without evidence of arcing, 
flashover, breakdown of insulation, or damage. 

7.4 Mechanical Tests 

7.4.1 General Examination — The filter shall be visually examined; there 
shall be no mechanical damage; and the marking shall be in accordance 
with 6. 

7.4.2 Dimension — The dimensions shall be checked and they shall 
comply with the values specified in the relevant specification. 

7.4.3 Soldering ( Where Applicable ) — This test shall be carried out in 
accordance with 7.18 of IS : 589-1961*, to determine the ability of the 
termination to wet easily and to check that the filter is not damaged by 
the soldering process. The method of test, that is Method 1 or Method 2, 
size of the soldering bit in case of Method 2 and the period of recovery 
shall be as specified in the relevant specification. 

7.4.4 Robustness of Terminations 

7.4.4.1 Tensile test — This test shall be carried out in accordance 
with 7.19.1 of IS : 589 - 1961* with a force ?s specified in the relevant speci- 
fication. The load being applied along its axis for a period of 30 seconds. 
After the test there shall be no visible damage to the filter. 

7.4.4.2 Bending test on wire and tag terminations — This test shall be 
carried out in accordance with 7.19.2 of IS : 589-1961*. The load 
required and the number of bends for wire and tag terminations shall be 
specified in the relevant specification. There shall be no visible damage 
to the filter after the test. 

7.4.4.3 Bending test on pin terminations — The body of the unit shall be 
clamped and the pins loaded in turn, consecutively in opposite directions 
perpendicular to the pin axis with the force as specified in the relevant 
specification, for a period of 10 seconds in each direction. The force shall 
be applied as near to the free end of the pin as possible and in no case 
more than one-fourth of the pin length down from the free end. The force 
shall be applied gradually. After the test, there shall be no visible damage 
to the filter. 
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7.4.5 Vibration 

7.4.5.1 The filter shall be subjected to the vibration test as given 
in 7.6 of IS : 589 - 1961*, using the specified degree of severity. 

7.4.5.2 Unless otherwise specified the filters are rigidly mounted such 
that: 

a) one-third of the units shall have the direction of vibration parallel 
to the pin length, 

b) one-third of the units shall have the direction of vibration 
perpendicular to the largest surface, and 

c) one-third of the units shall have the direction of vibration 
perpendicular to the pin length and parallel to the largest surface. 

7.4.5.3 After the vibration conditioning, the filters shall be visually 
examined. There shall be no visible damage. 

7.4.5.4 The transducer attenuation and phase characteristics at 
standard atmospheric conditions and insulation resistance shall be measur- 
ed. The change in the values shall not exceed the specified limits. The 
insulation resistance shall be as specified in 7.3.7 unless otherwise stated 
in the relevant specification. 

7.4.5.5 If this test is included in the relevant specification, the degree 
of severity of the test shall be specified. 

7.4.6 Bump 

7.4.6.1 The filter shall be subjected to the bump test in accordance 
with 7.5 of IS : 589 - 1961*, using the specified degree of severity. 

7.4.6.2 The filter shall then be visually examined. There shall be no 
visible damage. 

7.4.6.3 The transducer attenuation and phase characteristics at 
standard atmospheric conditions shall then be measured. The change of 
value shall not exceed the specified limits. 

7.4.6.4 If this test is included in the relevant specification, the degree 
of severity shall be specified. 

7.4.7 Sealing — Under consideration. 
7.5 Climatic Tests 

7.5.1 Climatic Sequence 

7.5.1.1 Dry heat — The filters shall be subjected to the test in accord- 
ance with 7.2 of IS : 589 - 1 961 * at the upper temperature of the operating 
temperature range. 

After recovery the unit shall be visually examined. There shall be no 
visible damage. 

♦Baiic climatic and mechanical durability tests for electronic components ( revised ) , 

12 



IS: 6133 (Part I) -1971 

If this test is included, the relevant specification shall specify the 
following: 

a) The duration of the test when deviating from the standard dura- 
tion, and 

b) The recovery conditions when deviating from the standard 
recovery conditions. 

7.5.1.2 Damp heat ( accelerated ) first cycle — The filters shall be subject- 
ed to the test in accordance with 7.4 of IS : 589-1961* for one cycle. 

After recovery the unit shall be visually examined. There shall be 
no visible damage. 

The insulation resistance shall then be measured which shall be not 
less than the specified value. 

After these measurements the units shall be subjected immediately 
to the cold test. 

If this test is included, the relevant specification shall specify the 
following: 

a) Recovery conditions when deviating from the standard recovery 
conditions, and 

b) Minimum value of the insulation resistance. 

7.5.1.3 Cold — The filters shall be subjected to the test in accordance 
with 7.1 of IS : 589-1961* at the lower temperature of operating tempera- 
ture range. 

After recovery, the unit shall be visually examined. There shall be 
no visible damage. 

If this test is included, the relevant specification shall specify the 
duration of the test when deviating from the standard duration. 

7.5.1.4 Low air pressure — This test shall be carried out in accordance 
with 7.12 of IS : 589-1961 * using appropriate degree of severity as specified 
in the relevant specification. 

7.5.1.5 Damp heat {accelerated) remaining cycles — The filters shall be 
subjected to this test in accordance with 7.4 of IS: 589-1961* for the 
specified number of cycles. 

After recovery, the units shall be visually examined. There shall be 
no visible damage. 

The insulation resistance shall then be measured which shall be not 
less than the specified value. 
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If this test is included, the relevant specification shall specify the 
following: 

a) Number of cycles, 

b) Recovery conditions when deviating from the standard recovery 
conditions, and 

c) Minimum value of the insulation resistance. 

7.6 Damp Heat ( Long Term Exposure ) — The filters shall be subjected 
to this test in accordance with 7.3 of IS: 589-1961* using specified degree 
of severity. 

After recovery, the unit shall be visually examined. There shall be 
no visible damage. 

The insulation resistance, transducer attenuation and phase charac- 
teristics at nominal load impedance shall then be measured and shall meet 
the requirements specified in the relevant specification. 

7.7 Rapid Change of Temperature — This test shall be carried out in 
accordance with 7.14 of IS: 589-1961* using appropriate degree of 
severity as specified in the relevant specification. 

The filters shall then be subjected to the following tests and shall 
meet the requirements specified: 

a) Insulation resistance, and 

b) Transducer attenuation and phase characteristics at nominal load 
impedance. 

7.8 Storage — Unless otherwise specified, the filters shall be stored for 
2 D00 hours without operation at the maximum temperature of the rated 
operating temperature range i3°C. At the end of the storage period and 
before the final measurements are made, the filter is kept at standard 
atmospheric conditions for testing until thermal equilibrium is attained. 

The transducer attenuation and phase characteristics at nominal 
load impedance shall then be measured and shall meet the requirements 
specified in the relevant specification. 
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APPENDIX A 

(Clause 7.1.1) 

SCHEDULE OF TYPE TESTS 

All samples ( 24 ) 

General examination ( 7.4.1 ) 

Transducer attenuation and phase characteristics at standard atmospheric 

condition ( 7.3.3 ) 

I 
Transducer attenuation and phase characteristics at nominal load 

impedances ( 7.3.4 ) 

Transducer attenuation and phase characteristics at minimum and maxi- 
mum load impedances ( 7.3.5 ) 

Transducer attenuation at phase characteristics as a function of 

temperature ( 7.3.6 ) 

Insulation resistance ( 7.3.7 ) 

Voltage proof ( high voltage ) ( 7.3.8 ) 

Sealing (7.4.7) 

! 

First lot Second lot Third lot 

I I i 

( 8 Samples ) ( 8 Samples ) ( 8 Samples ) 

I I I 

Bump ( 7.4.6 ) Damp heat ( long term exposure ) Storage ( 7.8 ) 

| (7.6) 

Vibration ( 7.4.5 ) 

! 

Robustness of terminations ( 7.4.4 ) 
Soldering ( 7.4.3 ) 

Climatic sequence ( 7.5.1 ) 

I 
Rapid change of temperaturp ( 7.7 ) 
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